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(57) Abstract: 

PURPOSE: To suppress electric discharge phenomenon 
due to electrostatic charges accumulated on the surface 
of a magnetoresistive effect type thin film magnetic 
head facing a magnetic disk medium in a magnetic 
recorder to prevent the damage and breakdown of a 
magnetoresistive effect element and to ensure stable 
reproducing characteristics and high reliability. 

CONSTITUTION: A film 9 having 100n£Jcm to 10 6 ficm 
electric resistivity is formed on the surface of a 
magnetoresistive effect type thin film magnetic head 
confronting a magnetic disk medium. Electnc charges 
accumulated on the surface near a magnetoresistive 
effect element 5 transfer to a substrate 1 and are 
released from the magnetic head through the grounding 
resistance of the substrate 1. By this release, the 
damage and breakdown of the magnetoresistive effect 
element 5 can be prevented. 
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Ht!Hf#©t6H] 

Mf#£ 1 1 #^-12 ^ ^ -V ?§?©S®±£$ill/T@H 

SMaH'-jWB*^ -f * * &#©#floS C«flJ U fcHtJfc© 
«BtiBffi»*S»R««^'5' F-e&oT, tffifflltfcx-f 
X*&ft©&fa@±£l OOdQom-l O 6 Qcm© 

[H^2] 100^Qcm~10 6 QcmffllM 
*ft*-r««^ Si. Ge, C, MnSifcttTeJBK? 10 

bM 0 0 fi Q c m^T©**!^********® 

fcvM«c 1 0 0 m c mfirF©*afi#t*fc**** 

[»##5] 1 0 0 m Q c mfiirF©««fiffi*fc£** 
Ag, Al, Au, Cr, Cu, Mo. 
Sn, Ta. Ti. W, Zn, Zr, Mg, Pt£fct* 30 

Rft &^7^**&tt©ftft®&tfWfBWfc©^® 
ftSK ft «fc e> IC&RS 6 •»©«* 

mmmmmm^v k. ^^^^^ . _ 

[ff$$(8] 10 0m Q cm»T©^i81?W s ««Tft- 
&jR»©Rl*. Ag. Al. Au. Cr, Cu. Mo, 
Sn. Ta. Ti. W. Zn. Zr. Mg. PtSfctt 



9 1 *«tt-fe 95»;f JW)3S«LhCjaR LTffi 

a^f-^IMIKUKft^-f X**&©*ffifiBK»ffi** 
|WfoWft*$OT5C 100/tflc m&T©**®**** 

1 6 <fc e> kj*rs 9 mmnmstetrffimm 

R«ft^vK. ' 

in i o 0 M 0 c mtekraistisffl***'* 

ft £**©«»* A g, Al, Au, Cr. Cu. M 

o, Sn, Ta, Ti, W, Zn, Zr, Mg. Pt* 

B8W©f&Mfc8W§] 

[0 0 0 1] . 

(RiLh©*lffi#»] *«wau 
(JSllTMR'svKfcvO) icarrs. 

[0 0 0 21 

[«fcfc©&fl51 ««1B»£»»ci3»ft'NWfc • * 
Mfcfcfcfcftvv ^©/JvSvtfJ** 1 ****^® 5 * 

60 12#^?8#^). 

to 0 o 31 «Tic^©MR A, y K^cov^•cttWT 

«. R10IC»tJ:^Kl, Al, 0 3 .TiCftif©* 

^ft-fe^ ^ -y d^|Si©S« l ±icffi«snfe-o©5/-^ 
K«ttt«t2. 3IStcm«iffi^©3Itffit«^4S:^-r 

1 g^^'ffli'-Jl'* 2 ' 3, MRU? 5ft 

t: « a ©eaten*©*** 7 xv K ^^5i? 
[0004] MR«f5ii *a*ftK:^>fr^«»* 
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T, SAL (Soft, Adjacent, Laye 

r) #E^e>*i, MRi?5it m^mmmtmm. 

[0 0 0 5] a±©«fce)tC^$nfeMR/\«y KICovn 
X, WT-e^^&i^^S. gitffibig^ <fc»JMR 

«Bffi©SMfcfcl/CB*fc**lb't, i*i£§l£fflb>8 

[0 00 6] o£k\ MRAyKMaf^flfti: 
ft#H8bfc#&BWM**. 

[0 0 0 7] MRA'; KdMKfcf-f x?$tt©2tft*® 

[0 0 0 8] *eDlTBifcH»%bfcVvfr*^:> 
5/a>C«»b-0^©"T*, j»fijg«Rifcrtb««3 
tltV^S. *fcMR**5fc9ISffib**4fertb8£ 

lC|B«to7fttf**«#**fe*>^ «Rl^©»tt 
^;fctndR**5^©*»M®***tt R 2&t>R 

ft, rota* 2, a, ar6©^®s.t;w 

M R*f 5 ©jfiflKOfR* 8 |C*M* ft J»«t * i t k 
&6. *©$££, **8#«MR*f5K:#UT»«S* 

ciHorfcKM. aaftftttU 
c i ammzw^mz a ©mr*?- 5 icarr 

iJflR*8fcMR3^5|«T?JWWl«^^*. 

gisfttb*?. 

[0 0 0 9] 50 
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*Wfett, s^'\yKflt>S/--n/K«tt#2, 3, $e>k 
IBMK 9Kfl)37 6 v v * & r kin*., 

*®ia»j ft#j«-*iM^7©**jBWtf*fcfcT* 

v^&k, &ki \z*<&^%mm\m%m^®^x 

V^k^bV^Jffik&U, £fcC S Sf&^fc«fctfiB$SiS 
£tMWk\ MR^y K©^^*#&#k2tl&rt£ 

SC^-r AH©*®©*** 8 i:ffH^£ 

bt> r©*lBlCWibfcm«»CJ:o'CMR*?5««# 

b < £ft bflMfflfeWST* * i: vO IflM&fc 
flbTV^fe. 

[0 0 1 o]'*«fll§au ±«tt*©W«/»ft»«t*%» 

©T% 'MR«f-©«fl«>««ftl»Jtb'CSc3tbfc»*4* 
[0 0 11] 

tCl00Mflcm~10 6 Qc m©*»j88W s fc£'*'* 
«0OT©W«ffifcK:3i8bfc l o o m n c m#T©« 

^m^ft^-rs^M^©M*iHi2bfc#^ 

taoo^Qc ma-F<0««SfiW8ft*t 
feBHRbfcHMU ifett 1 0 0 m Q c m&T©^J£J3t 
^ft^-rs^JS^©^^^^^ **$#©*tft®S.tf 
HMW(:©iriBK:«lB"t6*^C*ia8b, fro3S«i:«» 

tt#«-r*iriHk ioo/tflc mar ©*«ssJfi*** 
* ©wwc**^ * * «»<o*n«iif k«ffl-r * * ^ k 

£ j: e> ictfWS*, ^-3«Ri:ilMt»«<*"t*iriBic i 

o o ju q c mMrtontxm********® 1 ** 1 * 

[0 0 12] 

K*6»«t^l»»KtMI1-«Sfc^2;*MR 

[0 0 14] *«W©-«««K«'' X " C ' 



(4) 



4#dg5£6-2 4 3 4 3 4 



[0015] mmm i ) »#s i ia®©*i8w 

[0 0 16] HiC^1"±3K#3O6l*04#«fc**fc 

$ft©*f«C,Si£ 5 0 0 A&T© 1 0 0 m Q c m~ 1 

0 6 fl c m©1t^fgffi^ (MR3R* 5 

fc**.?, fro«W#tt©#rffcfc&fc**l''W *M 

[0 0 17] JSiLh©J:-5»C««anfcMR'\y K©»# 

[0 0 18] aTCWJiOW^*^ MRA,;/ F # 
[0 0 19] MR'vy K©^*****^®**!*®* 

ttEV\fc9lfc£3*-a>#©fW8fc*oT<fi©*(*^ 

tt#i&bfcv\, b^bftli^tfSSttS*^*^ * 
-a >*©#«#*<&*£» WCMR'w Kaa&w 8 
-f *?&#©tf[$l£®©«*f ifctf «Jt&i:fc 

6. 

[0 0 20] *jWK«K:feV^T%», !HSlttBla<bfcV* 
gifcS*xTV>S. *fcMR**6*>9l«ffil'flH*4fca' 



«T, S*lfttmR*f-5ttSKl««**tCi£v^««S: 

wc^i&b«m*j£'b&v\, s/--n/Ktttt'»2, 

3, 37 6, |aa#7©*lli&tfR9*JClWIUfc«fif 
§|9£1212bfci£:lCj:oT, *»fc7l:fl"*-*© 
■ettas<R9S:^bTlS«l, MR*?-5IC#»-r6r 

©#»ffi»ffl««6«tR 2&tf R4 &R9 SrStSbfeZl 

£*\,T^S©T% S^©#i&tt*A-XMTfrft6. b 
fe««oTS/-;WK«tt#2, 3, 37 6, «tfi#7©fg 

tt, Se^7±©M9S:^br, MR»51C 

Ri, R5&:frbT&ifiWclctf&::fctfWt8Kfc£o 
bfeJ^oXMR*?-5«)jfi«<0i'-;i/KaMt#2. 3, 

376 7 ©ga®©^ i o ©«*gi*ff era 

1, MRJU^BICfctH-*©^ «*10ttMR*?5 

©m^Se&WcSfcffiStu liioi:MRif5 

Brc©jwra*#i»ifc3ft* 

[0 0 2 1] *SWS«IK**MR /N *> K©»Wfc 
©«*i:«*©MR'\v K©«MW**K*©l8*fc (* 

[0 0 2 2] 

t*l] 



\ iSK 
\ *fr 

«JR \ 


MR**atf 
(ttflO 


MRU? 


-nam 

iftO 




70- 


?4*9 
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ft * 01 
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X 
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[0 0 23] 



O » MR#?©M&«U 
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mnteffimzuwzfrt- s i ©&£ 300 a©*#-cj& 

1 fttfMRH? 5 ^-^UC&ifcbT&^f^ 
fc©»ftt ^^©i&^&l^^-tS^^fTo 
fe. i© (*D *»6W6*»ftJ:^^*IQ6ftllC**M 
R^y Kli, J: 6MR*f 5 ©m&ZRffigtf 

[0 0 24] eLk©*3K#IBfcWcJ:*ili, flS&^-f 
**IW*©»rtfiBKJM 5 00 AWT© lOOAficm 10 
~10 6 Qcm©«*i^*©fl 9 

y, am* 8 * ^tsttLfcateKattw 8 

[00 2 5] 2 ) #Ttl#3( 3 fB3$©38t£©^ 

[0026] h 3 8*1*34 k3i-*3k#*imsi©** 

Vi£*&t.Z6 li, taaHfc^©*J*££« l 

7 *W 5® £ && i ©^ffi©^M® £ b fe l o 20 
0 n Q c m«T©«^S^S:Wf £&M&©I& 1 l * 

[0 0 2 7] «±©J:^»C«l«anfcMR^V K©»^ 
tttt3W9-e«lW htd®»fe£ H*-e*6©'CttlWtt*»'t 
6. *3ttK«©MR'syF*««5 s -f^i'»#i:«fSI , f > 

v^^^>S/a>t#g»bTV^©-e«Jftfi«R 1 
b&*S*iTV^. *feMR**5%»8l«ffib*?-4«: 

©«m*ft*ft©«*BttR 1 R 5 fe^b-C«« 

3, 37 6, |8»»7©«lBIC»mbfe«»tt, Htl 1 

fej*KS-&W«bfcrfctwJ:oT, «MW*7©«iB»ft 
tfBi 1 ©28©S*TO©«W*flR 1 1 leasers, & 
Hbfe«SfttKi ift/i-bTasncwrfiii:^ 

tBfcfc*. i©<fce>lClll lSriBI!lbfcri:CJ:y. IS 40 

«t i /s©#ttfitfi3(«sfeK:iawanfeii:Jc«i6©-e. 

$6ii# 7 ©OT»cff*bfc*ffi©#*tt*H«*«' k y 

a*. ^t&bfcm» m.mK*i* 

■ftLXmmtWf*. bfe^oTMR*f-5©ittf»© 
>>-;!/ Kttttfc 2. 3, 37 6&tf*&li#7©3l®©M 

igci 2©«^©#8li^KJ£****£<*^* v 
m. 1 2 M Rig* 5 ICfc V> bT^o^m^fiC 2 tt* 

-e. fa«i 2i:MR*f 5H^©iwra*« l i»Jt**' 50 



4#W¥6-2 4 3 4 3 4 
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So 

[002 8] ^mfllC J: 6M R ^ v h'^tKIKI 

©»*%»iin*©§tt««ii © («d fcw»©*s*#**& 

n, gtm^fcjc^MR^scm^^^^+^t-fti 

[0029] 3 ) JgtT. 4 ia«©8$© 

[0 0 3 0] H'etcaVrJ:^ *ie««©W«i:t6 

iirii^ ««^©«wcis«ii:«ai«7 

Bfc»»<*7©afi«l fc«bftV^fliniiCl 0 0 cm 
#T©*ft«fiW«:#"*-*&JR*©tt 1 3 £®Jf2bfer 

[0031] £©«mwcj: y, Krft©m*!i 2 fcPWH© 
l© («l) fcH*©«*)W»&*vfe. 

[0 0 3 2] (£110! 4 ) JKT, fl#* 6 8B^©«^© 

[0 0 3 3] 07KaVt<fce>K, *HJi«l©^i:-tS 
tZ6\t. «£3|l«©1IWtK:37 6±©tt»»7itiC, 1 
0 0 /tf! c m#t©tBtiB8»fe£"r*£«#0>K 1 4 
fcll*^ * ^«#©#|fillSfttW8»* 7 ©OTlcBffi 
* * * 3 KSK U l m&fr 7 &t S1T® 

CIOOmQc mJg*T©WM6Wfc*f*« AM*©« 
a&»clMW*7it»»ci!»bfc4t**©« 
1 4«yt«i fc«*«Ki««"t6««i:bferi:K:* 

[0 0 34] JBA±© * e> tlfcMR'N y F#8* 

^ j^fc«3K»»WCJ: y &ttbfc«£©91*£ 
•3VvcH5fe*I8lbfc#&BWH"*. 
[0 0 3 5] #&ji«£fcv*T%K HKlttH^bfevx 
^X'<>S'9J/»cflB»bTV^©TifiilHB»tRlft^b 
jfcffiStiTH*. *fcMR»5*5ISfflb«*4«:# 
bH4H»»c«tt bT £ »J #SHWtifc t» 5 HUftKK. 

#orv^6©•e, 3mbfeg«i&tfMRii* 5 <^® 
«iK^ttb«»tta&fev x . s/-^K«tt# 2 ' 

3 n7 6, ii<e##7©^®K:^mbfcm^ii. I^i 4 
fcgiliibfc^icfco-t, jMMWfr?©*®®^!*!* 

©ifi^©^®§p^@w^ 1 4 K&sfrt-So b fe« 
1 4 ^ b xmm i terser s r t # ^jib i: ft 

6. *©J:^»cK14«:li!«bfeifclcJ:y, 

©MMjt^feicjiiiianferfcK:**©^ 
7 ©^®gisic^mbfem^©^i&ft*^^«fc y 

>TKtt#2, 3, 3T6ftt«M»»7©*li!©««12 
ffl«if ©WttflBfcfcit** 4:** < »iMS 1 
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-C, DK«i 2fcMR»5Bre©M«** t fi&it3*' 

6. 

[0 0 3 6] #j«KWCJ:*MR'\'3/ K©MflWGW» 
[0 0 3 7] fcfc, 3fi^7*lcB!^Life^M^©Ml 

[0038] (mmm 5 ) £tf. «## 9 «*©»»© 

[0 0 3 9] H8Ca%-TJ:}fc, ^gaS*!©****** 
£ 3. 5 t*> flaJWWflWECM R 5 ©WWC***?* <f 

**©&#©*ri«o®Kif m-r s * e> crabTv**-^ 

©5/ -71/ K«tt» 16,17 fcSfcllft 7 ©TOCStffi* 
*J:^KlrtttS^ fro, «Rlfctt»» 7 
mz 1 0 0 m 0 c m&T©**JB8S*ft*"*"****® 

7 #«*tticttK i ic&ifc* « J: *> *m&£ b fc r 4: ic 

*d 0 4 0] JBLh©J:^KH(l«anfeM.R'\'5/ K«* 

o^T, 09&#!&bfc#*>iiWH'S. 

[0041] #iygwca3v^%, «Rit*« H^b* 

v^**>*s>K:f»bTV**0*«*fi^ R i 

b 8£IH»fc«» bT *5 »J t> 5 

CfiV^T*»»6«ttCittVx«{fiLi:feoTV^. bfctfo 30 
T ^12ltOMR3lHF'5ttSK:«i(i*tt»Cifiv^«mfe 
filoTV**©^ ff*bfctS*lfttfMR**5©*iB 
©mWtt*n^<««««S*flER 1 &tf R 5 Sr/rbT^MS 
«HC»HbfWltt»&ftv^ *fe, S/-*K«tt*i 
6, 1 TfcBU 8 4^bTlS«ltCt0fta*lTV^O 

*ii)teWS»tR 11. R l 2 fe^bT«JftWIC#ttb* 
flffcjS&fcV^ 376, 3&|i#7©3i®lC^mbfc«# 

tt 16,17 i icftift-r s «fc ? 

KliHRbferfcKliU, 376, |MW*7©5/-*K« 40 

£#i6, 17 (D&®<D3m omffift i/ - 1 
e, i i\^mt^ mbr=.m\ti/-tom^i- 

" © J: O tC 2/-* WKttf* 16,17 1 
tife Z i: ic J: U , &K 1 ^ffl*»»»#*Tfc Ci&W 2 ^ 

fcrfcicft*©^ $fi^7©s®a5ic^mbfcm^© 

UU gifciSftR 1 fcrtbTSaMBKCtf*. bfctf ot 
M R«f 5 ©i£&©n7 6 2KHB»#'7 ©*®©« l 
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t§£, 9^MR3R^'5tCfeV^T-ettft<, 
;i/KBHS#16, 1 7£fcViLT»W8SC3«:i*o£ 
iltCfcU, *oC3%i#«C/JvS<a:6. £©J:SICb 
rm *Jfij»S:ttyig1-ifcK:J:oT«4"rSiS«l 
9©«fir©#B*9WHa*i.6©"e. «#1 9fcMR3fcf- 

[0 0 4 2] #|y£WC«J:SMR'\y FfiSIW 

©i»%»t»i*©3a!&« 1 © (36D t.nu<r>^mm^ 
*u #«aic «t sm r» 5 ©«*straw*H-3-K:«i 

ffHd 4x * £ £ **5SiST* S fc. 
[0 0 4 3] S/-;bK«Mt»l 6, 17£&P>fr 

u«)is«fcifti6t*j:^tci«Rb"caKbfc#«fcb'r 

[0 0 4 4] 

\t. M^JXtUftOttfoffi-tK 1 0 0 m « c m~ 1 
0 6 Qom©«*^»ft* , r«l!l*B3Kbfe«Dfc * 
fe «as« ^ S«©S® ©MM® 4: 

3gj^bfel00Afic m«T©«il^tt***+*** 

*©«*i«bfe«ua, *fc»«fc*»fc#srr*» 
lgfci(fiJi»«>*R^l*bftvMSiraic i o o m n o m«T 

tt 1 0 0 /t Q c m«T©«»»«*** * 

6J:^tC«KU ^oS«4li^^^-rs^®tC10 

0/tQ c mJSHT©m«l^»«:*^*^**® B|,fe * DIE 
UtBRtfel*. tfcttMR^^iUffilllC^T 1 ^^ 
^|«|:©#WlBIC«ia"t6*^tc«!Kbfe-o©2/- i n/ 

h^#*IMi»©«lB^**'*'* J: ^ , ? : * Bls ^ 
o»Ri:Jtt»*jWS , t6iriHIC 1 0 0 n a c m«T©« 

«^»awfei»±br*ftbfcSftW4fc, wvx««e«: 
^■rsflinfeMR'Nv K%n«"egs=b©T-fes. 

[sn ^^©niSMi^MS*^*^ 1 ^^^ 
[@2] n^mmmmmm^^^^mm^m 

m 3 ] #8f8ffl^0« 2 ©8BtfSi*B»*S8K«»^ 
y K©«aW*iE®H 

[04] fmmmsmtm&^vw&WNGi'h 
[ss] Bi«»j^iafi»R«»^^p®« E « ,aRH 

[06] #»W©»«3®«^ 3 ^ MiilW *^ 
v K©SfMSi«iEiBBI 

[0 7 ] mm<Dmmm 4 ©s^sm^ms^ra^^ 

y K©«9W*jE1BH 

[08] *^^©^is^i 5 <»mmmi$kmmM%^ 

v FOKaMIEWiEiBBa ^^^^ 
[09] H««B»fl®»liB»« /s,! ' K©W0»H 
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[011] H^S^^M^M^^'V K©tM5llffll 7 
■ ' 9 



ran 



[02] 



I 7 
V r/ 



I 2& 

5 fi»»£$t 

9 « PTT 1 
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ft 
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(2.3,4.7> 
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